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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] How to control the evaporation rate of an aromatic compound by forming the crystal of 
the molecule complex of a surfactant and an aromatic compound. 

[Claim 2] a with a carbon numbers [ of at least 1 which said surfactant combined with the radical 
and this radical of ionicity ] of eight or more straight chain alkyl group — since — the approach 
according to claim 1 characterized by being the becoming ionic surfactant. 

[Claim 3] The approach according to claim 2 characterized by adjusting an evaporation rate with 
the die length of the chain of the alkyl group of said surfactant. 

[Claim 4] The approach according to claim 1 to 3 characterized by being chosen from the group 
which said ionic surfactant becomes from the sulfate of quarternary ammonium salt, alkylamine 
salt, alkyl pyridinium salt, an alkyl quinolinium salt, an alkyl iso quinolinium salt, a fatty-acid .salt, . 
fatty alcohol sulfate, a liquid fatty-oil sulfate salt, fatty amine, and an aliphatic series amide, fatty 
alcohol phosphate, the sulfonate of dibasicity fatty acid ester, a fatty-acid amidosulfonic acid 
salt, and alkylaryl sulfonates. 

[Claim 5] The approach according to claim 1 to 4 said aromatic compound is perfume. 

[Claim 6] The approach according to claim 1 to 4 said aromatic compound is a biocide. 

[Claim 7] The approach according to claim 1 to 4 said aromatic compound is physic. 

[Claim 8] the ionic surfactant which consists of a radical of the ionicity combined with the with a 

carbon numbers of eight or more alkyl group and this alkyl group of at least 1, and an volatile 

aromatic compound — since — the becoming molecule complex crystal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of adjusting the evaporation rate 
of an aromatic compound, by forming the molecule complex crystal of a surfactant and an 
aromatic compound, and this crystal. By using this crystal and approach, the evaporation rate of 
an volatile aromatic compound can be adjusted cheaply and easily, and chemicals or perfume, 
such as physic, agricultural chemicals, an insecticide, a parasiticide, a germicide, a disinfectant, 
and cosmetics, etc. can be saved at stability, or it can give them sustained-release. 
[0002] 

[Description of the Prior Art] In order that a non-portable aromatic and a non-portable 
insecticide may generally control the evaporation rate, What dissolved perfume, or sterilization 
and an insecticidal component in the liquid etc. is put into the container of an open sand mold. 
Or long-term its durability and sustained-release one are maintained by putting in in the 
container which made opening the configuration which can suppress evaporation of an active 
ingredient, installing indoors etc., these active ingredients' evaporating gradually, and the gas of 
an active ingredient being made to be emitted into atmospheric air. 
[0003] Moreover, as an option which controls sustained-release [ of an aromatic or an 
insecticide / evaporation or sustained-release ], infiltrate the liquid which dissolved the active 
ingredient in other solid matter, the active ingredient itself is made to react with other 
compounds, or there is the approach of forming a clathrate compound. On the other hand also in 
the field of physic or cosmetics, the drugs which demonstrate the gradual release operation 
which can maintain that effectiveness by one spreading for a long time are needed in external 
preparations or cosmetics applied to the skin, for example, and the porous film and the hydrogel 
are used for this purpose. Furthermore, also, for example in inhalations, the drugs which have a 
gradual release operation for the purpose of simple and prolonged repetitive administration etc. 
are demanded. 

[0004] However, even if it is which [ above-mentioned ] case, in order to control evaporation or 
to give a gradual release operation, a compound, equipment, etc. of the specification as which 
the gradual release operation concerned is required peculiar to an activity compound were 
required, manufacture took time and effort, and there was a fault that cost also became high. 
Moreover, there was a fault that it was difficult to adjust extent of the evaporation / gradual 
release operation. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is developing 
the approach evaporation of compounds, such as perfume, and an insecticide, physic, being 
controlled simple and cheaply, or the evaporation / gradual release operation being adjusted 
easily [ can give sustained-release and ]. 
[0006] 

[Means for Solving the Problem] That such a problem should be solved, as a result of repeating 
research wholeheartedly, this invention person found out that the molecule complex crystal 
formed between the surfactant and the aromatic compound gave prevention or sustained- 
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release for evaporation of said aromatic compound, and could adjust the evaporation rate easily, 
and completed this invention based on this. 

[0007] this invention persons showed clearly that a surfactant can form a crystal as a molecule 

complex with various aromatic compounds, and have succeeded in the spacial configuration 

analysis of this molecule complex crystal by X-ray crystallographic analysis before 

(Bull. Chem.Soc. Jap., 71, and 2109-2118 (1998)). The invention in this application is based on the 

knowledge that this formed molecule complex crystal can control the volatility of an aromatic 

compound. 

[0008] Therefore, this invention relates to the approach of adjusting the evaporation rate of an 
aromatic compound, by forming a molecule complex crystal in the molecule complex crystal and 
list which were formed between the surfactant and said aromatic compound between a 
surfactant and said aromatic compound. In addition, a "crystal" means what is solid matter which 
had periodic atomic arrangement spatially, and takes space lattice structure, and, unlike a micell, 
differs from suspension or an emulsion as generally recognized. Moreover, the crystal in which a 
"molecule complex crystal" says the crystal of a molecule complex to, and is formed with the 
surfactant and aromatic compound of a fixed presentation ratio is said. 
[0009] 

[Embodiment of the Invention] A surfactant and an aromatic compound are used for the 
molecule complex crystal and approach by this invention. Although what will not be limited 
especially if an aromatic compound and a molecule complex crystal can be formed according to 
the purpose of this invention, but is generally marketed can be used, a surfactant needs to be 
the surfactant permitted physiologically, when using as physic, corresponding to the purpose. 
Moreover, as for a surfactant, it is desirable that it is the ionic surfactant which has the radical 
of ionicity from the result of structural analysis of a publication below. An ionic surfactant may 
be dipolar ion nature also in anionic or cationicity. 

[0010] As an example of a surface active agent, quarternary ammonium salt, alkylamine salt and 
alkyl pyridinium salt, an alkyl quinolinium salt, an alkyl iso quinolinium salt, etc. have the sulfate of 
a fatty-acid salt, fatty alcohol sulfate, a liquid fatty-oil sulfate salt, fatty amine, and an aliphatic 
series amide, fatty alcohol phosphate, the sulfonate of dibasicity fatty acid ester, a fatty-acid 
amidosulfonic acid salt, alkylaryl sulfonates, etc. as an anionic surface active agent as a cationic 
surface active agent. 

[0011] Specifically, it is following surfactant: [0012]. 
[Formula 1] 

R, -N-R 4 -X, R i N • X, 



R '.N 



RCOOY. ROSOs Y, 



o 

R COSO, Y) COOR 1 . RCONHR' CH, CH, OSO, Y, 

ROP COY) , , ROCOCH, 

ROCOCHSO. Y 

RCONR' CH, CH, SO, Y, 
"Q-SO.Y. XX)~ SO ' Y 



(R1, R2, R3, and R4 are R, R', and the alkyl group permuted by hydrogen or arbitration 
respectively independently among a formula, X is a halogen, for example, chlorine, or a bromine, 
and Y is alkali metal, for example, sodium, or a potassium) is desirable. 
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[0013] Especially the classes of desirable surface active agent are an alkyl trimethylammonium 
salt, a dialkyl dimethylannmonium salt, an alkyl dimethylbenzyl ammonium salt, alkyl pyridinium 
salt, a fatty-acid monocarboxylic acid salt, alkylbenzene sulfonates, sulfo succinic-acid dialkyl 
ester, an alkyl sulfate salt, an alkyl sulfate polyoxyethylene salt, and a phosphoric-acid alkyl salt. 
[0014] Moreover, as for viewpoints, such as packing of the result of structural analysis by 
experiment given in the following to a molecule complex crystal, formation of the space in a 
crystal, and an interaction with an aromatic compound, to a surfactant, it is desirable about an 
above-mentioned alkyl group to have what added the permutation by the hydrophobic radical to 
1 of a with a carbon numbers [ of at least 1 ] of eight or more straight chain, a branched chain 
alkyl group, or this alkyl group or two or more places. Preferably, a surfactant has a with a 
carbon numbers [ of at least 1 combined with the radical of said ionicity ] of eight or more 
straight chain alkyl group. Especially an alkyl group is an octyl radical, a nonyl radical, a decyl 
group, an undecyl radical, the dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl group, 
a hexadecyl radical, a heptadecyl radical, an octadecyl radical, a nona decyl group, or an icosyl 
group, the carbon number of a desirable alkyl group — 8-30 — more — desirable — 8-20 — it 
is 10-16 most preferably. 

[0015] However, association becomes firm by that in a crystal, so that from the experiment of a 
publication and the carbon number of this alkyl chain becomes large. [ below ] Therefore, an 
aromatic compound becomes stability more and the evaporation rate decreases. Therefore, 
sustained-release [ which is demanded about a predetermined aromatic compound / the 
evaporation or sustained-release ] can determine the carbon number of this alkyl group freely. 
Moreover, thereby, it can acquire desired evaporation rate and sustained-release one. 
[0016] Especially a desirable surface active agent is the halogenide of DESHIRU 
trimethylammonium, dodecyl trimethylammonium, tetradecyl trimethylammonium, or hexadecyl 
trimethylammonium. It may be perfume, or may be a biocide, or you may be physic, control of the 
evaporation rate, i.e., sustained-release, shelf life, etc. are required, and the aromatic compound 
which forms a surfactant and a crystal will not be especially limited, if it is the compound which 
can form a crystal as a molecule complex with a surfactant. Here, a biocide is used in order to 
eliminate or kill a harmful living thing especially including an insecticide, miticide, a germicide, a 
fungicide, a parasiticide, a disinfectant, etc. 

[0017] However, the aromatic compound with which an aromatic compound has less than three 
rings or heterocycles in all in consideration of packing, an interaction with a surfactant, 
occupancy space, etc. of the result of structural analysis by experiment given in the following to 
a molecule complex crystal is desirable. Preferably, these rings are mostly located in a line on a 
straight line, desirable — the molecular weight of an aromatic compound — 78-300 — more — 
desirable — 78-200 — it is 78-150 most preferably, desirable — the carbon number of an 
aromatic compound — 6-30 — more — desirable — 6-20 — it is 6-10 most preferably. 
[0018] When a concrete example is given, an aromatic compound o-iodine phenol, m-iodine 
phenol, p-iodine phenol, p-cresol, m-cyano phenol, o-hydroxybenzoic acid, m-hydroxybenzoic 
acid, para hydroxybenzoic acid, ortho toluylic acid, Meta toluylic acid, para toluylic acid, o- 
phthalic acid, meta phthalic acid, para phthalic acid, A hydroquinone, 1, 4-dimethoxybenzene, 
para benzoquinone, 1, 4-cyclohexane diol, Naphthalene, 1-naphthol, 2-naphthol, Indore, 7- 
hydroxycoumarin, A coumarin, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2- 
hydroxypyridine, a 3-hydroxy pyridine, a 4-hydroxy pyridine, 3-cyano torr pyridine, 4-SHIANOSHI 
pyridine, 4-dimethylaminopyridine, 2-phenyl pyridine, 3-phenyl pyridine, 4-phenyl pyridine, A - 
bipyridine, 2, 4-bipyridine, and 2 and 2 '4, 4 -bipyridine, An anthracene, an acridine, a 
phenanthrene, and benzo[h] Quinoline, Benzo[f| Quinoline, 1, and 1-biphenyl-4-oar, dibenzyl, It 
is especially chosen from a biphenyl, a carbazole dibenzofuran and a diphenylamine, and 
flopropion and 4-chloro-m-cresol and the group that consists of guaiacol, 2-methylindole, and 
skatole as perfume as physic. 

[0019] The molecule complex crystal by this invention can be manufactured by the method of 
crystallizing common use, for example, it can dissolve a surfactant and an aromatic compound in 
a suitable solvent by the suitable mole ratio, can be settled by leaving it at suitable temperature, 
and can be easily manufactured by isolating this. Moreover, the molecule complex crystal by this 
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invention can be made only by mixing these solid-states in a mortar etc. depending on a 
surfactant and an aromatic compound. When this carries out X-ray crystallographic analysis of 
the product, it is checked that it is the crystal of a molecule complex. 
[0020] The approach and crystal of this invention can control evaporation of an aromatic 
compound using a cheap and very common surfactant. Therefore, it can use in order to save the 
agent or drugs like physic, an insecticide, a parasiticide, a germicide, a disinfectant, or an 
aromatic or to give them a gradual release operation. 
[0021] 

[Example] It sets to the following experiments and is hexadecyl trimethylammonium bromide 
(CTAB; Wako), tetradecyl trimethylammonium bromide (MTAB; Wako), dodecyltrimethylammonium 
bromide (LTAB; Tokyo formation), and DESHIRU trimethylammonium bromide (DTAB; Tokyo 
formation): [0022] as a surface active agent. 
[Formula 2] 

CH 3 
I 

CH 3 (CH 2 ) D N + -CH 3 B r- 
CH 3 

n =15 b »J / *j\,T i K 

n=13 -r h5fi/;i/ h U 15 F 

n =11 Kr'>;^'J yf*7 >€x^7A^Di h 

As an aromatic compound used as crystal 1. ingredient physic of a <example 1> surfactant and a 
physic compound, it is flopropion (antispasmodic) (IGMA) and 4-chloro-m-cresol (germicide) 
(Tokyo formation): [0023]. 
[Formula 3] 

COC, Hs OH 




OH C 1 



********. These used for molecule complex crystallization that which recrystallized by the 
approach of common use. CTAB and MTAB were respectively crystallized from the methanol- 
acetone solution, then, it recrystallized from water, and this was used for the following molecule 
complex crystallization. 

[0024] 2. After having added the 4-chloro-m-cresol or flopropion of an equimolecular amount to 
the methanol solution including the preparation CTAB and MTAB of a molecule complex crystal 
respectively, warming by the water bath and making it a homogeneity solution, the precipitate 
which left it in the cool place for about one week, and was formed in it was isolated, and two 
molecule complex crystal 1-1 and 1-II(s) were obtained. 

[0025] After solubilizing until it added the flopropion of an equimolecular amount in the water 
solution containing CTAB using the usual solubilizing method and obtained the homogeneity 
solution, the precipitate which left it in the cool place for about one week, and was formed in it 
was isolated, and one molecule complex crystal 1 — III was obtained. After the obtained molecule 
complex crystal fully dried these, it dissolved in the methanol solution, measured absorption 
wavelength using spectrophotometer for ultraviolet and visible region (UV160A, Shimadzu), and 
checked formation of a molecule complex by comparing this value with the absorption 
wavelength of a simple substance. 
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[0026] Each of crystal 1-1, 1-II(s), and 1-III(s) was non-color plate-like crystals. 
3. X-ray crystallographic analysis was performed about X-ray-structural-analysis crystal 1-1 of a 
molecule complex crystal, HI, and 1 — III. The crystal used the X-ray which MoKalpha or 
CuKalpha monochrome-ized using the CCD DI contact sense non-isolated (SMART- 
CCD;Simens) or the 4 shaft type automatic DI contact sense non-isolated (AFC-5 R;Rigaku) 
after cooling at -50 degrees C using the nitrogen spraying mold cooling system. SADABS or psi- 
scan is used for absorption amendment, and it is program SIR-92[1 1 1]. It uses, a phase is 
determined according to a direct method, and it is least square method program SHELXL-97 
[1 09]. Elaboration was carried out. Each experiment conditions and crystallographic data are 
shown in the following table 1 . 
[0027] 
[Table 1] 

a 1 fe^lAf-'- * t 



mm 
mm 

mm 

a /A 
b/A 
c/K 
a/° 

Z 

Dc.ic/gcm 3 

2 dm*/" 
si/vm x 
F (000) 

1 ©folffi 



R (int) 

R (I > 2 a) 

wR <F 2 ) 

m&m. (f 2 ) 

8 p/eA" 
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Unique 



a 
b 



r i — i ^ 


CI —ID 

v X lis 


C_ Bn42Nt>r 




/0 5C7H7OCI 


/C 8 H,oO« 
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223 
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f\ T\ ACQ 


A 71069 
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9 


2 
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c An adc 
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55 


55 
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470 
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-7-7 


-14-15 


-9-9 


-8-9 
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0 


0 


+1. 66,-0.84* 


+0. 40. -0. 49 



( 1 -III) 
2C 1B H4 2 NBr 



/2C,H,o0-/3H 2 0 
1147. 28 
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1. 54180 
AFC-5R 
CuKa 
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PI 
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2 
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Structural drawing of these crystals is shown in drawmg 1 -6. Here, as for drawing 1 and 2, 
drawing _3 and 4 are drawings in which drayyjng 5 and 6 show [ I / crystal 1-] the crystal 
structure about crystal 1 — III about crystal HI. CTAB of one molecule and the 4-chloro-m- 
cresol of 0.5 molecules existed in the unsymmetrical unit, in crystal HI, dyad MTAB and the 
flopropion of one molecule existed in the unsymmetrical unit, and, as for crystal 1-1, dyad CTAB 
and dyad flopropion existed [ crystal "1 — III ] in the unsymmetrical unit. It is clear these [ all ] to 
form the molecule complex crystal. 

[0028] 4. Solubility was measured in order to check formation of the measurement molecule 
complex of a dissolution rate. The mixture of a flopropion simple substance, and CTAB and 
flopropion powder and the molecule complex crystal of CTAB and flopropion were used as a 
sample. Each sample was sifted out by 40mesh(es) to 80mesh(es) and a degree, and it used for 
dissolution rate measurement. After having dissolved in distilled water of 500mL(s) which 
deaerated the sample under the condition of 25 degrees C and 50r.p.m. using dissolution rate 
measuring device U.S.P.(NF) NTR-5S3 (Toyama), extracting 10 mLs at a time for every fixed 
time amount and filtering using 0.45-micrometer membrane filter, the amount of dissolutions of 
flopropion was measured using spectrophotometer for ultraviolet and visible region (UV-160A, 
Shimadzu). 

[0029] A result is shown in drawing 7 . From this drawing, the molecule complex crystal of CTAB 
and flopropion is understood that a dissolution rate is very quick compared with other two. This 
suggests existence of a molecule complex and suggests that contact in a flopropion molecule 
and the water which is a solvent is prevented. Moreover, it became clear that the further 
operation of improving the solubility of a water-insoluble nature aromatic compound also does so 
the molecule complex crystal by the invention in this application. This is advantageous in 
especially the application as physic. 

[0030] 5. The gradual release operation over the 4-chloro-m-cresol of a molecule complex 
crystal was measured by measuring the decrement of the 4-chloro-m-cresol under molecule 
complex crystal accompanying a temperature rise in a 25-1 60-degree C temperature 
requirement by programming-rate 10 K/min under a nitrogen air current using the measurement 
RigakuTG8120 of a gradual release operation, and comparing this with the thing of a 4-chloro-m- 
cresol simple substance. 

[0031] A result is shown in drawin g 8 . This drawing shows that a molecule complex crystal 
controls evaporation of the drugs of a simple substance. Furthermore, it turns out that the 
evaporation rate is stopped more, so that the chain length of a surfactant is [ the evaporation 
rate of the aromatic series molecule crystallized together ] long depending on the die length of 
the chain of a surfactant. Furthermore, depending on the chain length of a surfactant, it turns 
out that the way when making it a surfactant and a molecule complex crystal is more more 
stable than the time of a drugs molecule simple substance. 

As an aromatic compound used as a crystal 1. ingredient aromatic of a <example 2> surfactant 
and an aromatic compound, it is guaiacol (Tokyo formation), 2-methylindole (Aldrich), and skatole 
(Aldrich): [0032]. 
[Formula 4] 

OH C H 3 
OCH 3 ^\ / 






CH. 

Guaiacol used for molecule complex crystallization that which used the commercial 
item for molecule complex crystallization as it was since it was a liquid in ordinary temperature, 
was alike other than this, therefore recrystallized by the approach of common use. CTAB, MTAB, 
LTAB, and DTAB were respectively crystallized from the methanol-acetone mixed solution, then, 
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it recrystallized from water, and this was used for the following molecule complex crystallization. 
[0033] In addition, when the mole ratio of these complexes was calculated using UV spectrum, it 
was set to mole-ratio =1:2 of a surfactantiaromatic compound also about which complex. 2. 
Preparation CTAB / guaiacol molecule complex crystal of a molecule complex crystal solubilized 
by having added the guaiacol of an equimolecular amount to CTAB water-solution 0.5x10- 
2mol/L, left the solution made into the homogeneity for one week in the 2-3-degree C cool 
place, isolated precipitate, and obtained molecule complex crystal 2-VIL 
[0034] The molecule complex of the molecule complex of CTAB, MTAB or LTAB, and 2- 
methylindole and CTAB, MTAB, LTAB or DTAB, and skatole The perfume of it and an 
equimolecular amount was dissolved in the methanol, these surfactants were prepared to 
0.5x10-2 mol/L, this was left for about one week at about 10 degrees C, precipitate was 
isolated, and molecule complex crystal 2-1, 2— II, 2— III, 2-IV, 2~V, and 2-VI were obtained. 
[0035] After the obtained molecule complex crystal fully dried these, it dissolved in the methanol 
solution, measured absorption wavelength using spectrophotometer for ultraviolet and visible 
region (UV160A, Shimadzu), and checked formation of a molecule complex by comparing this 
value with the absorption wavelength of a simple substance. 

3. X-ray crystallographic analysis was performed about X-ray-structural-analysis crystal 2— I— VII 
of a molecule complex crystal. The crystal used the X-ray which MoKalpha monochrome-ized 
using the CCD DI contact sense non-isolated (SMART-CCD;Simens) after cooling at -50 
degrees C using the nitrogen spraying mold cooling system. Program SIR-92[111] It uses, a 
phase is determined according to a direct method, and it is least square method program 
SHELXL-97[109]. Elaboration was carried out. Each experiment conditions and crystallographic 
data are shown in the following tables 2-4. 
[0036] 
[Table 2] 



http://www4.ipdLncipi.KO.jp/cgi-bin/tran_web_cgLeije 



2005/04/20 



JP.2001-302576.A [DETAILED DESCRIPTION] 8/11^— V 














f 9 — T ^ 


( 2 — ID 


(2 -III) 




P IJ MD v 


V/ 1 7113 8" D * 


Vy j ^> J I y ^3 1 1 U 1 


/0. oCoHsN 


/A U M 

/U. oLqHqN 


/A c;p 0 Li n M 








373. 93 




223 


999. 
ceo 




^tg/A 


a 71 aaca 

0. 7109b9 


u. fiuoy 




[altfrtt 


SMART-CCD 


en/A DT-.PPH 






MoKa 


moK a 






monocl inic 


monoG i j n l c 


mnnnp 1 i n i p 




DO 

P2i 


D9 


r c* i 


a/A 


5. blbUub; 


L>. D&W\U 


J. Jtuu v.ly 


b/A 


1. 4^90 






c/A 


31. 680(6) 


2b. o2oU 




a/° 


90 


AA 

90 




jB/° 


90. 449(11) 


ao 07A 
92. 0/9UJ 




r/° 


90 


AA 

90 


on 
yu 


Z 


2 


0 


o 


(*^/A 3 


1298. 2(5) 


1 OAA /I O f 0^ 

1209. 42 U; 


11 1 Q /19fvO 


Dcalc/gCID 3 


1 1 aa 
L 100 


1 1 AvI 

J. 1U4 


1 10Q 




A nr..A OCT-. A 1 A 

0. 25x0. 25x0. 10 


A OA«rt OAvA 1 A 


a QAvA 9flvH Oft 




SADABb 


C KW ABC 




2 0max/° 


rr 

55 


DO 






1.591 


1 7A>I 

1. iU4 


1. OOO 


F (000) 


466 


434 


402 




-6->6 










A - A 

-9-*9 




1 <D$5H 


-42^38 


-38->38 


or w OO 




9860 


12612 


7947 


sum I otal 

J Unique 


6026 


CO A7 

520/ 


4oyy 




271 


OAC 

205 




R (int) 


A AIT 

0. 017 


A A99 


A A1Q 


R < I > 2 a) 


a A/in 

0. 048 


A A J £J 

0. 046 


a A/19 


wR (F 2 ) 


A 1 AIT 

0. 125 


A 1 OC 

0. lob 


U. 1^ 


i§£K (F 2 ) 


1.129 


1.088 


L057 




A AC7C 

0. ubfb 


A AQfU 




b 


A Q£ 


A CQ 
U. oo 


0 4R 


5 p/eA' 3 


+0. 93, -0. 52 


+1. 19, -0. 46 


+1.07.-0.46 


[0037] 








[Table 3] 









http://www4.ipdl.nciDi.go.iD/cffi-bin/tran web ceri eiie 



9nns/n4/9n 



JP.2001-302576.A [DETAILED DESCRIPTION] 

* 



( 2 - IV) 



( 2 - V) 



mmt 

a/ A 
b/A 
c/A 

«/° 
j9/° 

r/° 
z 

<**f/A 3 
De.ic/gcm" 3 

2 0max/° 

F (000) 
h ©$Effl 
kolffl 

K»* IS 
»*<k^*5 p< -9 

R (int) 
R ( I > 2 a) 
wR (F J ) 
iS^S (F ! ) 

5 p/eA" 3 



tal 
ique 



a 

b 



C 18 H<_NBr 
/0. 5C 8 H e N 
430. 03 
223 
0.71069 
SMART-CCD 

MoK a 
monocl inic 

P2i 
5.4943(3) 
7.4105(4) 
32.3954(19) 
90 

92.313(1) 
90 
2 

1317. 92(13) 
1.084 
0. 25x0. 25x0. 20 
SADABS 

55 
1.567 
466 
-6-7 
-9-9 
-34-42 
7507 
4601 
255 
0.017 
0.060 
0. 166 
1.070 
0. 1003 
1.68 
+1.92,-1.57 



0 1 7 H3 8 NB r 
/0. 5C 9 H,N 
401.98 
223 
0.710969 
SMART-CCD 

MoK a 
monocl inic 
P2, 
5. 5092(12) 
7. 395(2) 
30. 204(6) 
90 

94.325(18) 
90 
2 

1227. 0(5) 
1.088 
0. 22x0. 20x0. 08 
SADABS 

55 
1.679 
434 
-7-7 
-9-8 
-34-39 
8687 
4633 
270 
0.022 
0.060 
0. 152 
1.069 
0. 0685 
2. 74 
41.78, -1.82 



[0038] 
[Table 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



JP.2001-302576.A [DETAILED DESCRIPTION] 



10/11 y<— *> 







/ 9 V I ^ 


f 2 —VII) 






P U MRr 

0i 5H3 4Nor 


1 b n 4 2 1 * l> 1 




/n c r u M 
/U. OtgnglN 


/ U. iJv7 n 8 U2 


#"V ~~7 F~ 






42G 51 






223 


99*3 


fag./ A 




A 71 ACQ 


n 7infiQ 






SMART-CCD 


oMAK I 






MoK a 








raonoclinic 


monoc 1 1 n 1 c 






DO 


P9 . 


a/A 




5. 5072 (z; 




b/ A 








c/A 




27. 9224(7) 


6c. 44 doll 4 J 


a/° 




90 


bU 


&/° 




94. 068(1) 


no 0 d 9 f 1 *\ 


r/° 




90 


A A 


z 




2 


z 


#&/A 3 




1133. 93(6) 


1 007 oc 


D,.ic/gcm 3 




L 095 


1. 0o/ 




A OA-. A OA«,A 1 A 

0. 20x0. ZOxU. 10 


U. OUXU. ovXU. UQ 






SADABS 


C ATI AHQ 


2 0max/° 




55 


cr 

ob 


# /mm -1 




1. 813 


1 ceo 

1. 558 


F (000) 




402 


462 






-7^7 




kCDfgffi 




-9^9 




1 




-28-^36 


OCT -w OO 




Total 


8047 


6987 


Unique 


4882 


3585 


5 * - 


9 (Dm 


237 




R (int) 




0. 015 


n a 00 


R (I > 2 <7 ) 




0. 059 


0. 048 


wR (F J ) 




U. ID-. 


ft 1^4 


iS^S (F 2 ) 




1. 106 


1.086 




a 


0. 0617 


0. 1221 




b 


2. 63 


0 


5p/eA' s 




+2. 31. -L52 


+0. 98, -0. 59 



Structural drawing of these crystals is shown in drawing 9 -15. Here, it reaches d rawin g 9 R>9, 
and as for 10 f crystal 2— II, it reaches and crystal 2-1. drawin g 1 1 , and 12 are drawings in which, 
as for crystal 2-VI, V and VI, and drawin g 1 5 , III, drawing 1 3 , and 14 show the crystal structure 
about crystal 2— VII. It is clear these [ all ] to form the molecule complex crystal. 
[0039] 4. The decrement of the aromatic compound under molecule complex crystal 
accompanying a temperature rise was measured in the 25-1 60-degree C temperature 
requirement by programming-rate 10 K/min under the nitrogen air current using the 
measurement RigakuTG8120 of a gradual release operation, and this was compared with the 
thing of an aromatic simple substance. The result of the experiment conducted on three sorts of 
molecule complex crystals, CTAB / 2-methylindole, MTAB / 2-methylindole, and 
LTAB/methylindole, and a list with 2-methylindole simple substance as contrast is shown in 
drawin g 16 . 

[0040] Furthermore, the result of the experiment conducted on four sorts of molecule complex 
crystals, CTAB/skatole, MTAB/skatole, LTAB/skatole, and DTAB/skatole, and a list with the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/04/20 



JP.2001-302576.A [DETAILED DESCRIPTION] 1 1/1 1 v 

• • 

skatole simple substance as contrast is shown in drawing 17 . These drawings show that a 
molecule complex crystal controls evaporation of an aromatic depending on the die length of the 
chain of a surfactant like an example 1. Moreover, it is [ at the time of forming a surfactant and a 
molecule complex ] more more extremely stable than a simple substance, and it also turns out 
that it is dependent on the chain length. Namely, the molecule complex crystal by the invention 
in this application controls the evaporation rate of an aromatic compound, and, thereby, the 
application to physic, an aromatic, an insecticide, etc. is possible for it. 
[0041] Furthermore, in order to prove the stability of these molecule complex crystal 
thermodynamically, Lennard-Jones potential is used using the data of a crystal structure, and it 
is van about each molecule complex, der waals energy was calculated. Count was performed only 
by the C-C interaction located in less than 5A between the alkyl chains of an adjacent 
surfactant. Here, since the location of a carbon atom asks for the hydrogen atom of the alkyl 
chain of a surfactant geometrically, it can be enough guessed only by count of a C-C interaction. 
Moreover, electrostatic energy was disregarded from the bromide anion and ammonium cation of 
a surface active agent occupying the almost same location in each crystal. 
[0042] van of the molecule complex crystal formed in the following table 5 between CTAB, 
MTAB, LTAB or DTAB, 2-methylindole, or skatole der waals energy is shown. 
[0043] 



[Table 5] 
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If the die length of an alkyl chain decreases so that drawing 9 , drawing 1 1 , etc. may see, the 
number of contact of the alkyl chain located in less than 5A will decrease. This is van so that 
clearly from Table 5. der It is based on reduction of waals energy. Moreover, vander The 
molecule complex of large 2-methylindole of waals energy is incorporated by the surfactant 
crystal lattice from skatole at stability, and it has explained that an evaporation rate was slow 
and it was extremely stable. 

[0044] As mentioned above, molecule complex crystal formation with a surfactant and an 
aromatic compound can control the evaporation rate with the die length of the chain of the 
surfactant which delays the evaporation rate of an aromatic compound and is used. 
[0045] 

[Effect of the Invention] The crystal and approach by this invention suppress evaporation of an 
aromatic compound, for example, an aromatic and an insecticide, the charge of makeup, physic, 
etc. simple and cheaply, and sustained-release can be given and they can adjust the gradual 
release operation easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a a-axis projection drawing and b b-axis projection drawing of the crystal 
structure of crystal 1-1. 

[Drawing 2] It is drawing showing the molecular structure of crystal 1-1. 

[Drawing 3] It is the b-axis projection drawing of the crystal structure of crystal 1 —II. 

[Drawing 4] It is drawing showing the molecular structure of crystal 1-II. 

[Dr^wjng 5] It is the c-axis projection drawing of the crystal structure of crystal 1 — III. 

[ Drawin g 6] It is drawing showing the molecular structure of crystal 1 —III. 

[ Drawing 7] It is the graph which shows the result of a dissolution rate measurement experiment. 

[Drawing 8] It is the graph which shows the result of division nature and a stability measurement 
experiment. 

[Dr awin g 9] It is a a-axis projection drawing and b b-axis projection drawing of the crystal 
structure of crystal 2-1. 

[Drawing 10] It is drawing showing the molecular structure of crystal 2-1. 

[Drawing 11] They are crystal 2-II(a) and the b-axis projection drawing of the crystal structure 
of III (b). 

[ Drawi ng 1 2] It is drawing showing the molecular structure of crystal 2-II(a) and III (b). 
[Drawing 1 3] It is the b-axis projection drawing of the crystal structure of crystal 2-IV. 
[Drawing 14] They are crystal 2-IV(a) t V (b), and drawing showing the molecular structure of VI 

(c). 

[Drawing 1 5] It is drawing showing the molecular structure of crystal 2-VII. 

[ Drawin g 1 6] It is the graph which shows the result of sustained-release and the stability 

measurement experiment conducted by 2-methylindole. 

[ Drawi ng 1 7] It is the graph which shows the result of sustained-release and the stability 
measurement experiment conducted by skatole. 



[Translation done.] 
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